INTRODUCTION
Hierarchical nanostructure material, especially metal oxides recently are in significant attention due to their unique role played in the high stability, surface active chemical properties. [1] [2] [3] Due to the excellent performance, The researches about nanomaterials have increased gradually. The biological template is a new way for synthesis. 4 Every single organism has its proper and amusing characteristic mirco-nano structures in the nature. Such as plants, animals, micro-organism and so on, biotemplate method takes advantage of these natural structures as templates to prepare bionic materials which have many kinds of morphology. 5, 6 Hematite (α-Fe 2 O 3 ), an important part of the iron oxide materials, is the most stable metal oxide with favorable optical band gap (about 2.06 eV). 7 The α-Fe 2 O 3 has been widely applied in photoelectrocatalytic water splitting, 8 environmental remediation, 9 sensor, 10 antimicrobial agents, 11 etc., due to its abundance, good stability, nontoxicity, and low cost. [7] [8] [9] [10] [11] [12] The micro-or nano-biotemplate preparation of iron oxide was rarely reported. In this paper, the cotton was used as biological template with impregnation adsorbed with Fe 3+ and by drying and calcination, and then the excellent bionic hierarchical fibers iron oxide has been prepared and the performance has been further studied. Moreover, the magnetic and photocatalytic properties of the products have been investigated.
EXPERIMENTAL PROCEDURES

Synthesis
All reagents used in this work were purchased from Sinopharm Chemical Reagent Co. Ltd. (Shanghai, China) and analytical grade without further purification. The 0.5 g degreasing cotton used as templates was commercially available and impregnated with 100 mL 0.1 mol·L -1 ferric chloride (FeCl 3 ·5H 2 O) solution. The cotton was infiltrated by iron ion at room temperature for 24 hours, dried in air at 50 ℃ for 1 hour, and finally calcined in air at 550℃ for 2 hours.
Characterization
The crystalline phases in the products were identified by using X-ray diffraction analysis (XRD, with CuKa radiation source, D/max 2500 PC) operated at 40kV and 160 mA. Field emission scanning electron microscopy (FESEM, Hitachi S4800, Japan) was used to characterize the morphology of the samples. Specific surface area and pore-size distribution were derived from nitrogen adsorption/desorption isotherms obtained at 77K on a Micromeritics ASAP-2010C apparatus. Samples were outgassed at 150℃ prior to the adsorption-desorption measurements. Magnetic properties of the sample were measured by a vibrating sample magnetometer (HH-2, Nanjing Nandayiqi Co., China).
RECULTS AND DISCUSSION
The morphologies and structures of the iron oxide, which yielded by calcination of the as-prepared FeCl 3 /degreasing cotton fiber composite under atmosphere, are presented in Figure 1 . The SEM overview image ( Figure 1a ) reveals that the product is composed of microfiber about 10 to 15 µm in diameter and hundreds µm in length, with rough surfaces. And the SEM close-up image (Figure 1b) shows that each microfiber is actually composed of cellulosic trichomas, implying the morphological characters of the original cotton are faithfully inherited. XRD analysis was carried out on the calcined sample to investigate phase formation. Figure 2a shows 13 The strong and sharp diffraction peaks shows that the α-Fe 2 O 3 are high crystallization, and the average crystallite sizes is found to be about 50 nm which calculated from the FWHM values of the (104) diffraction peak using the Scherrer formula. The a-Fe 2 O 3 is favorable in the water photocatalytic treatment because it can be conveniently separated by magnetic separation technology. Figure 2b shows the nonlinear magnetic hysteresis loop of the as-obtained α-Fe 2 O 3 . The loop with a non-zero remnant magnetization (Mr) of 0.633T emu·g -1 and the coercivity (Hc) of 96.57 Oe shows a well pronounced ferromagnetic property of the product. The saturation magnetization (Ms) is 6.31 emu·g -1 under 5000 Oe plus magnetic field. Because of the fine magnetic properties, the as-prepared bonic α-Fe 2 O 3 can be more readily separated from the industrial wastewater purification system by the magnetic separation after photocatalytic reaction and reused compared to conventional photocatalysts. After examining the structure of sample, the photocatalytic property under natural light have been evaluated using MB as the model contaminant. The photocatalytic activity of α-Fe 2 O 3 sample and P25 TiO 2 were studied by degradation of methylene blue (MB) dye under visible light. In each experiment, 0.1 g of photocatalyst was dispersed in 200 mL of 20 mol·L -1 MB aqueous solution. The solutions were stirred in dark for 60 min to to achieve the adsorption equilibrium of MB on the photocatalysts. Then the photocatalytic experiments were carried out under visible light. The remaining dye in the solution was measured at 664 nm with UV-vis spectroscopy (Shimadzu, UV-2450) at room temperature, using a quartz microcell. For comparison, the blank experiment and the photocatalytic property of widely used commercial photocatalyst TiO 2 P25 were also investigated. The concentration of MB as a function of time was calculated by the absorbency rates of the original and measured samples. Figure 4a shows the photocatalytic activity of as-prepared α-Fe 2 O 3 is far superior to that of without any catalysis and P25. After irradiation for 200 min, 96.8% MB have been degraded for α-Fe 2 O 3 , and at the same time the degradation ratio of MB by none and commercial TiO 2 only reach 1.4 and 10.2%, respectively. The repeated use effect on photocatalytic activity of bionic α-Fe 2 O 3 was investigated in figure 4b. It is found that as the number of reuse time increased, the photocatalytic activity of samples decrease a little and every repeatedly use of photocatalyst shows higher photocatalytic activity. Above all, the superior photocatalytic performance of bionic fibers alpha-Fe 2 O 3 can be extended to remove organic pollutants from waste water. 
CONCLUSION
In summary, the biomorphic hierarchical fibers α-Fe 2 O 3 material has been successfully synthesized by using cotton as template. The structure of products was comprised of crystallites with grain size about 50 nm. The synthesized material showed novel structure faithfully inherited the morphology of the original template and possessed a certain magnetism, which common α-Fe 2 O 3 is not a magnetic iron oxide. The products also displayed a superior photocatalytic activity and repeated utilization rate for dye purification, because of the magnetism and large surface area. For the synthesized hierarchical fibers α-Fe 2 O 3 , the degradation of MB at about 200 minutes was 96.8%, suggesting its potential in organic sewage treatment.
